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Production of Hybrid and Allotriploid between Rainbow Trout,
Oncorhynchus mykiss and Cherry Salmon, O. masou
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Induction of hybrid and allotriploid between female rainbow trout, Oncorhynchus mykiss
and male cherry salmon, O. masou were performed. Triploid rate in allotriploid was 92%
and the survival rates of allotriploid exceeded that of their hybrid counterparts. Karyological
studies revealed that the hybrid had exactly the same intermediate diploid karyotypes as
that of two parental species, while allotriploid had two sets of the maternal haploid complement
and one set of the paternal haploid complement. Hybrid revealed an intermediate size in
cellular and nuclear size of erythrocyte, while allotriploid revealed larger cellular and nuclear
size of erythrocytes than hybrid. The number of nucleolar organizer regions of hybrid were
1 or 2, while those of allotriploids were 1, 2 or 3. These results proved that allotriploidization
can lead to increase cytogenetical characters compared to counterpart hybridization.
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Table 1. Comprarison of fertilization rate, eyed rate, hatching rate, abnormality and survial rate of rainbow
trout, cherry salmon, their hybrid and allotriploid

Fertilization  Eyed rate  Hatching Abnormality Survival Triploid
rate (%) (%) rate (%) (%) rate (%)*' rate (%)*

208/213(97.7) 79/82(95.1) 56/64(87.5) 5/58(8.62) 87/98(88.8) 0

177/187(94.7)  99/103(96.1) 69/82(84.1) 6/66(9.09) 95/105(90.5) 0

R($)XC(3) hybrid 116/142(81.7) 26/111(23.4) 7/97(7.22) 16/51(31.4) 9/81(11.1) 0

R($)XC(3) allotriploid  104/163(63.8) 62/97(63.9) 65/101(64.4) 34/77(44.2) 73/87(83.9) 92+3.6

*1 From first frying to 2 month after first frying

*2 Mean*SD. Standard error (SE)=1/pq/N-p, and q are the observed percentage of triploids

and diploids

Species

Rainbow trout (R)
Cherry salmon (C)
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Table 2. Chromosome number frequency distribution of rainbow trout, cherry salmon, their hybrid and

allotriploid

Species

Chromosome number

Total cell

58 59 60 61 62 63 64 65 66 67 68

91 92 93 94 counts

Rainbow trout (R) 1
Cherry salmon (C) 0
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R(#)IXC(F) allotriploid 0
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Fig. 1. Metaphase and idiograms of allotriploid. Idiogram of R indicates diploid from female rainbow
trout with XX chromosome and C indicates haploid from male cherry salmon. Arrow indicate the satellited

largest telocentric chromosomes of cherry salmon.



FEAMNEl, Oncorhynchus mykiss®t A0, O. masou?te] & 2L #AF 3wl Y4+ . AELASE A3

Table 3. Comprarison of cell and nuclear size of rainbow trout, cherry salmon, their hybrid and allotriploid

Erythrocyte* Nucleus*

Species Makx. Min. Surface Volume  Max. Min. Surface Volume
Rainbow trout (R) 16.210.6 8.0£0.2 101.8 545.1 8.0+0.3 4.2+0.3 26.1 72.6
Cherry salmon (C) 13.1£0.6 6.6+0.2 67.5 295.6 6.21t0.2 3.0£0.1 14.7 29.8
R($£)XC(3) hybrid 15.2+0.7 7.0£0.1 924  460.7 7.0£0.3 3.0+£04 21.7 60.9
R{($)XC(3) allotriploid 18.3+0.8 8.9£0.6 1247 6634 8.8+0.7 3.610.6 29.5 90.1
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Fig. 2. Silver-stained celis of hybrid (a) and allotriploid (b). Cells of allotriploid show two or three

nulceolar organizer regions (NORs).
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B3yt AE o|lFoXA gem(Kim et al.,
1996), brown trout, Salmo trutta$t brook
trout, Sakvelinus fontinalis2) 3%<) tiger trout=
FE83 2709ell izl vl 10~20% 2] AE
€& X 9lu} it Blanc and Chevassus, 1979 ;
1982).
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P E 3 3ulA] f 24 ARSE A F,
FAMNE] A 27) 71 AgE v S w3tk

FAME], AHAE HAIG dofdolA] B
5 ulelzte] gl Folld APARH(nuc-
leolar organizer regions)+= kAl 3kzo] YA

Aol Eshs 2oz 2uf] 7712 AlEeilA
QAL 170 T2 2702 BA A Phillips
and Thssen, 1985 : Phillips et al., 1986 ; 13
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